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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] In the nonaqueous electolyte rechargeable battery which consists of a negative 
electrode which consists a lithium of occlusion and a carbonaceous ingredient which can be 
emitted, a positive electrode, and the electrolytic solution which comes to dissolve lithium salt in 
a non-aqueous solvent at least A negative electrode uses as karyornitome the carbon material 
whose d value of the lattice plane (002nd page) in an X diffraction is 0.335~0.33Snra The 
carbonaceous object with large d value of a part of front fane of the Uaryornitnme nr « lattice 
plane [ in / all are boiled and / from said karyornitome / an X diffraction ] (002nd page) has 
adhered. And a carbonaceous object with larger d value of the lattice plane (002nd page) in an X 
diffraction than karyornitome and said karyornitome is the rate of 99 / 1 - 80/20 in a weight 
ratio. Furthermore, the nonaqueous electolyte rechargeable battery characterized by containing 
at least the vinyl ethylene carbonate compound expressed with the vinylene carbonate 
compound expressed with the following general formula (0 in said non-aqueous solvent, and the 
following* general formula. (II) a kind every, 
[Formula 1] 

r! 



V 



b (i) 



t.RI and RZ express independently a hydrogen atom or the alky! group of carbon numbers 1-4 
among a formula, respectively.) 
[Formula 2] 



R? R 5 



0 

(R3, R4, and RS express independently a hydrogen atom or the alkyl group of carbon numbers 1~ 
4 among a formula, respectively, and R6, R7, and R8 express independently a hydrogen atom, the 
j&ikyi group of carbon number s 1-4, or the alkenyl radical of carbon oumb&rs 2~7. respectively.) 
[Claim 2] The carbon material whose d value of the lattice plane (002nd page) in an X diffraction 
0.335 -0.338nm is used as karyornitome. The carbonaceous object with large d value of a part 
of front face of the karyornitome or a lattice plane [ in / all are boiled and / from said 
karyornitome / an X diffraction ] (002nd page) has adhered. The lithium with which 99 / 1 - 
80/20 come out comparatively by the weight ratio, and a carbonaceous object with larger d value 
of the lattice plane (002nd page) in an X diffraction than karyornitome and said karyornitome 
contains a certain carbonaceous ingredient And occlusion and the negative electrode which can 
be emitted, It is the nonaqueous electolyte for nonaqueous electolyte rechargeable batteries 
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equipped with the positive electrode at least. This nonaqueous electolyte consists of a non- 
aqueous solvent and lithium salt at least. The nonaqueous electolyte characterized by containing 
at least the vinyl ethylene carbonate compound expressed with the vinylene carbonate 
compound expressed with the following general formula (E) in said non— aqueous solvent, and the 
following general formula (ID a kind every. 
[Formula 3] 



(R1 and R? express independently a hydrogen atom or the alkyl group of carbon numbers 1-4 
among a formula, respectively.) 
[Formula 4] 



(R3. R4, and R5 express independently a hydrogen atom or the alky) group of carbon numbers <~ 
4 among a formula, respectively, and R6, R7 f and R8 express independently a hydrogen atom, the 
alky! group of carbon numbers 1-4, or the alkenyl radical of carbon numbers 2-7, respectively.) 





(.Translation done.] 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to a nonaqueous electolyte rechargeable battery- 
According to this invention, offer of the nonaqueous electolyte rechargeable battery which was 
oxocSlent in the preservation property and the cycle property with high capacity is attained by 
using the nonaqueous electolyte by which the specific negative electrode and the compound of 
specific structure were added. 
[0002] 

[Description of the Pno* Art] Development of a lithium secondary battery with z high energy 
density is furthered wilh ?i?htweight* -izing of an electric product in recent years, and a 
miniaturization. Moreover, the improvement of a cell property is also demanded with expansion of 
Reid of application oT u lithium secondary battery. Research is briskly done for many years as a 
cell by which the rechargeable battery which uses a metal lithium as a negative electrode can 
attain High capacity-ization. However, a metal lithium grows in the shape of a dendrite by the 
repeat of charge and discharge, finally reaches a positive electrode and has the problem that a 
short, circuit will arise in the interior of a ceil. This problem is the biggest technical technical 
problem at the time of putting a metal lithium secondary battery in practical use. 
i.0003] To this, the nonaqueous electolyte rechargeable battery which used occlusion and the 
carbonaceous ingredient which can be emitted is proposed in lithiums, such as. corks, an artificial , ... . 
graphite, and a natural graphite, by the negative electrode. In such a nonaqueous electolyte 
reohargcoble bottcry, since a lithium docs not exist in the state of o metal, formation of a 
dendrite is controlled, and a battery life and safety can be improved. Especially the nonaqueous 
electolyte rechargeable battery using graphite system carbonaceous ingredients, such as an 
artificial graphite and a natural graphite, attracts attention as what meets the demand of high— 
capacity-izing. 

[0004] In the lithium secondary battery which uses the above-mentioned carbonaceous 
ingredient, annular carbonate, such as propylene carbonate and ethylene carbonate, is usually 
widely used as a high dielectric constant solvent of a nonaqueous electolyte. In the nonaqueous 
electolyte rechargeable battery using non-graphite system carbonaceous ingredients, such as 
corks, th* snlvttnfr containing propylene carbonate can use suitably. On the other hand, in the 
nonaqueous electolyte rechargeable battery which is independent or mixed the graphite system 
carbonaceous ingredient with other negative-electrode material which can emit [ occlusion and J 
a lithium, and was used as the negative electrode, if the solvent containing propylene carbonate 
is used, the decomposition reaction of propylene carbonate will advance violently in an electrode 
surface at the time of charge, and the occlusion and emission of the smooth lithium to a graphite 
system carbonaceous negative electrode will become impossible. 

[0005] On the other nond, sinoe there is little such decomposition, as the electrolytic solution of. 
the nonaqueous electolyte rechargeable battery using a graphite system carbonaceous negative 
electrode, as for ethylene carbonate, ethylene carbonate is used abundantly as a high dielectric 
constant solvent However, in order that the electrolytic solution might decompose [ in / as a 
mtm solvent / a charge-and-discharge process ] ethylene carbonate in an electrode surface. 
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there were problems, such as decline in charge-and-discharge effectiveness, a fall of a cycle 
property, and a rise of the cell internal pressure by the generation of gas. 
[0006] Then, using combining a crystalline low carbonaceous ingredient rather than a graphite 
with low decomposition activity is proposed as the graphite system carbonaceous ingredient to 
the electrolytic solution. For example, it covers with the organic substance which can carbonize 
graphite system carbonaceous, and the amorphous covering graphite system carbon matter 
carbonized by calcinating the covering object is manufactured and used. As for this carbon 
matter, the further amelioration is desired although effectiveness is looked at by decomposition 
control of the electrolytic solution. 

[0007] About the electrolytic solution, various additives are proposed for the improvement in a 
property of a nonaqueous electolyte rechargeable battery. In order to control disassembly of the 
electrolytic solution of the nonaqueous electolyte rechargeable battery using a graphite system 
negative electrode, the electrolytic solution (JP,2000-40526,A) which contains in the electrolytic 
solution (JP, 8—4 5 54 5, A) containing vinylene carbonate and its derivative or a side chain the 
ethylene carbonate derivative which has a disconjugation unsaturated bond is proposed. 
Reduction decomposition of said compound is carried out on a negative-electrode front face, the 
electrolytic solution containing these compounds forms a coat, and too much disassembly of the 
electrolytic solution is controlled by this coat. However, these compounds are necessarily 
unsatisfying about the preservation property under hot environments 80 degrees C or more. 
Moreover, the positive-electrode material of a charge condition tends to react, and a vinylene 
carbonate compound is in the inclination for a preservation property to fall, when an addition 
increases. 
[0008] 

[Problem(s) to be Solved by the Invention] This invention is made in view of said trouble, 
suppresses disassembly of the electrolytic solution of the nonaqueous electolyte rechargeable 
battery using the negative electrode containing a carbonaceous ingredient to the minimum, and 
its charge-and-discharge effectiveness is high, and it otters the nonaqueous electolyte 
rechargeable battery of the high energy consistency which excelled [ bottom / of an elevated 
temperature ] in the preservation property end the cycle property- 
[000S] 

[Means for Solving the Problem'] In order to attain the above-mentioned purpose, as a result of 
repeating various examination, this invention person etc. finds out that disassembly of the 
electrolytic solution can be suppressed to the minimum, charge-and-discharge effectiveness can 
be raised, and a preservation property and a cycle property can be raised by using the negative 
electrode which consists of a specific carbon material, and the specific electrolytic solution, and 
came to complete this invention. 

[0010] The negative electrode which this invention is completed based on such knowledge, and 
consists a lithium of occlusion and a carbonaceous ingredient which can be emitted, In the 
nonaqueous electofyte rechargeable battery which consists of a positive electrode and the 
electrolytic solution which comes to dissolve lithium salt in a non-aqueous solvent at least A 
negative electrode uses as karyomitome the carbon material whose d value of the lattice plane 
(002nd page) in an X diffraction is 0.335~0.338nm. The carbonaceous object with large d value of 
a part of front face of the karyomitome or a lattice plane [ in / all are boiled and / from said 
karyomitome / an X diffraction ] (002nd page) has adhered. And a carbonaceous object with 
inrger d value of the lattice plane (002nd page) in an X diffraction than keryomitome and aoid 
karyomitome is the rate of 99 / 1 - 80/20 in a weight ratio. Furthermore, the vinyi ethylene 
carbonate compound expressed with the vinylene carbonate compound expressed with the 
following general formula (I) in said non-aqueous solvent and the following general formula (II) is 
characterized by containing a kind every at least. 
[0011 J 
[Formula 5] 
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[0012] (R1 and R2 express independently a hydrogen atom or the alkyl group or car bon numbers 
1-4 among a formula, respectively.) 
[0013] 
[Formula 6] 
.R 5 



(It) 



[0014] (R3, R4, and R5 express independently a hydrogen atom or the alkyl group of carbon 
numbers 1-4 among *>> formula, respectively, and R6, R7, and Rft express independently a 
hydrogen atom, the alkyl group of carbon numbers 1-4, or the alkenyl radical of carbon numbers 
2-7. respectively.) 

Moreover, this invention uses as karyornitoroe the carbon material whose d value of the lattice 
plane (002nd page) in an X diffraction is 0.335-Q,338nm„ The carbonaceous object with large d 
value of a part of front Vace of the karyomitorne or a lattice plane L in / all are boiled and / from 
said karyomitorne / an X diffraction ] (002nd page) has adhered. The lithium with which 99 / 1 - 
80/20 come out comparatively by the weight ratio, and a carbonaceous object with larger d value 
of the iattice plane (002nd page) in an X diffraction than karyomitome and said karyomitorne 
contains a certain carbonaceous; ingredient And occlusion and the negative electrode which can 
be emitted, It is the nonaqueous electolyte for nonaqueous electolyte rechargeable batteries 
equipped with the positive electrode at least This nonaqueous electolyte consists of a non- 
aqueous solvent and lithium salt at least The vinyl ethylene carbonate compound expressed with 
the vinylene carbonate compound expressed with the following general formula (I) in said non- 
aqueous solvent and the. following general formula (II) is. characterized .by .containing a kind every 
at least. 
[0015] 
[Formula 7] 

Jo (I) 



[0016] (R1 and R2 express independently a hydrogen atom or the alkyl group of carbon numbers 
1~4 among a formula, respectively.) 
[0017] 
[Formula 8] 

« Mr* 

V 

o 



(IX) 



[001 S] (R3, R4, and R5 express independently a hydrogen atom or the alkyl group of carbon 
numbers 1-4 among a formula, respectively, and R0, R7, and R8 express independently a 
hydrogen atom T the alkyl group of carbon numbers 1-4, or the alkenyl radical of carbon numbers 

2—7, respectively.) 
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In the rechargeable battery whose offer is attained in this invention From the time of early 
charge, the compound coat of the reduction resultant of the vinylene carbonate compound origin 
and the reduction resultant of the vinyl ethylene carbonate compound origin generates efficiently 
to the part where the electrolytic-solution decomposition activity on said front face of a 
negative electrode is high. Although it is not clear, since the reduction resultants of a vinylene 
carbonate compound and a vinyl ethylene carbonate compound differ, the compound coat of a 
reason is stable also under hot environments, and he controls disassembly of too much 
electrolytic solution, and it is thought that charge-and-discharge effectiveness, a preservation 
property, and a cycle property are raised. 
[0019] 

[Embodiment of the Invention] The negative electrode which this invention is completed based 
on such knowledge, and consists a lithium of occlusion and a carbonaceous ingredient which can 
be emitted, In Die nonaqueous elecLolyle rechargeable ballery which consists of a positive 
electrode and the electrolytic solution which comes to dissolve lithium salt in a non-aqueous 
solvent at. least. A negative electrode uses as karyomitome the carbon material whose d value of 
the lattice plane (002nd page) in an X diffraction is 0.335-0.338nm. The carbonaceous object 
with large d value of a part of front face of the karyomitome or a lattice plane [ in / all are boiled 
and / from said karyomitome / an X diffraction ] (002nd page) has adhered. And a carbonaceous 
object with larger d value of the lattice plane (002nd page) in an X diffraction than karyomitome 
and said karyomitome is the rate of 99 / 1 - 30/20 in a weight ratio. Furthermore, the vinyl 
ethylene carbonate compound expressed with the vinylene carbonate compound expressed with 

a general formula (I) in said non- aqueous col vent and a general formula (ll) \o characterized by 
containing a kind ever/ at feast 

[0020] The artificial graphite with which the carbon material of a graphite system was 
manufactured as a carbon material used as karyomitome by elevated-temperature heat 
treatment of the easy graphite pitch obtained from various raw materials preferably, for example, 
suitably, a natural graphite, the purification natural graphite which high-grade-ized this, or kish 
graphite is mainly used. As for d value (distance between layers) of the lattice plane (002nd 
page) which asked for these carbon materials by the X diffraction by Gakushin method, it is 
desirable that it is 0.335-0.;338nm and is 0,335~0.337nm. It is desirable that it is 1 or less % of 
the weight, as for ash content^ it is more desirable that it is 0.5 or less % of the weight, and it is 
desirable that it is especially 0.1 or less % of the weight Moreover; it is desVable'that it 30nm 
or more, as for the microcrystal size (Lc) for which it asked by the X diffraction by Gakushin 
method, it is more desirable that rt is 50nm or more, and it is desirable that it is especially 100nm 
or more, 

[0021] Moreover, it Is more desirable that it is 3~50 micrometers, it is desirable that it is 1-100 
micrometers, and it is [ as for the median size of the carbon material fine particles by the 
method of laser diffracting / being scattered about, it ie still moro desirable that it is 5-40 
micrometers, and ] desirable [ a median size ] that it is especially 7-30 micrometers. It is more 
desirable that it is 0.5-20.0m2/g;, it is desirable that they are 0,3-25.0m2 / & and it is [ as for 
BET adsorption method specific surface area, it is still more desirable that they are 0.7-1 5.0m2 / 
g, and ] desirable that they are especially 0.8-1 0.0m2 / g. Moreover, when [ in used Ar-ion-laser 
light for the fine particles adjusted to said path ] Raman spectrum analysis is carried out, 
intensity ratio R=IB of the peak PA of the range of 1 570-1 620cm-1, and (peak intensity tA) the 
peak PB (peak intensity IB) of the range of 1300 1400cm 1 / IA 0.01 0,5 are desirable. As for 
especially the full width at half maximum of the range of 1 5 70—1 620cm— 1, it is £ one or less / 
26cm - ] desirable that it is one or less [ 25cm — ]. 

[0022] About the carbonaceous object adhering to the front face of this karyomitome where d 
value of the lattice plane (002nd page) in an X diffraction is larger than the carbon material used 
as karyomitome, although it will not be limited especially if crystalltnity is lower than the carbon 
material used as karyomitome, that to which d value (distance between layers) of the lattice 
plane (002nd page) for which it asked by the X diffraction by Gakushin method exceeds 0,338nm 
is desirable. Usually, es for d value, the thing to about 0.36nm is used. 

[0023] & carbonaceous object with larger d value of the lattice plane (002nd page) in an X 
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diffraction than karyomitome and said karyomitome — comparatively (karyomitome / surface 
carbonaceous object) — ******** — it is desirable from improvement in energy density, and 
the point of a cycle property 99 / 1 - 80/20, and to be preferably referred to as 99 / 1 - 85/15 
by the weight ratio. Although not limited especially about the gestalt of a carbonaceous object 
with larger d value of the lattice plane (002nd page) in an X diffraction than karyomitome and 
said karyomitome, the "polyphase structure graphite system carbonaceous object" which is the 
gestalt which the carbonaceous object with larger d value of the lattice plane (002nd page) in an 
X diffraction than said karyomitome adhered or covered to surface some or surface all of a 
karyomitome particle is desirable. 

[0024] The above-mentioned polyphase structure graphite system carbonaceous object can mix 
and calcinate a graphite system carbon material with the organic substance etc., or can make 
amorphous carbon form in a front face using a CVD method etc. As the organic substance, 
petroleum system heavy oil, such as ethylene tar division-into-equal-parts solution system 
heavy oil which carries out a byproduction, is mentioned at the time of pyroiyses, such as 
straight run system h«»vry nil. Rimh a<% coal system hp.Avy nil. such as » coal-tar pitch from a soft, 
pitch to a hard pitch, and a pyrolysis oil. and ordinary pressure residua! oil, reduced pressure 
residual oil, a crude oil, and naphtha. Moreover, what was ground to 1 micrometer - 100 
micrometers can uso the s>o!id--state-like residue object which distilled these heavy oil at 200 
degrees C - 400 degrees C. and was obtained. Furthermore, vinyl chloride resin, phenol resin, 
and imide resin art: afso used. 

[0025] Mixing with a graphite system carbon materia) and the organic substance can use further 
the V type mixer which used the moving van© and which stirs, and can ueo kneading typo mixing 
equipments, such as a formula mixer, a kneader, a paddle form kneading machine, and a roil form 
kneading machine, and is mixed by rotation of the container itself, a cylindrical shape mixer, a 
double con£ mixer, the ribbon mixer using a mixed wing, the paddle dryer using a rotation paddle, 

iitc, 

[0026J In this way, the polyphase structure graphite system carbonaceous object which is the 
carbonaceous ingredient which the mixture of the graphite system carbon material and the 
organic substance which were obtained was calcinated [ ingredient ] in the inert gas ambient 
atmosphere, and made amorphous carbon form in a front face can be obtained. Nitrogen, an 
argon, etc. can be used as inert gas. Moreover, as a burning temperature, the ranee of 400-2000 

degrees C i s desirab le , and, in addition, the range which is 700-1500 degrees C is desirable. 

[0027] The polyphase structure graphite system carbonaceous object after baking processes } 
grinding, a crack, a classification, etc. with a suitable means, and is good also as fine particles, it j 
is desirable that it is 1-100 micrometers, and it is [ it is more desirable that it is 3-50 
micrometers, and / as for the median size of fine particles according to the method of laser 
diffracting / being scattered about in that case, it is still more desirable that it is 5-40 
micrometers and ] desirable [ median size ] that It is especially 7-30 micrometers. It is more 
desirable that they are 0.5~20.0m2 / g, it is desirable that they are 0.3~25.0rn2 / g, and it is [ as 
for BET adsorption method specific surface area, it is still more desirable that they are 0-7- 
15.0m2 / g, and ] desirable that they are especially 0.8-1 0.0m2 / g. moreover, the case which 
used Ar-ionHaser light for the fine particles adjusted to said path where Raman spectrum 
analysis is carried out — intensity ratio R=IB ot the peak PA of the range of 1 570-1 620cm™l, 
and (peak intensity LA) the peak PB (peak intensity IB) of the range of 13Q0-140Qcm-1 / [A 0.1 - 
1.2 are desirable and, as for the full width ot half maximum of the range of 1 570-1 620crn-1 4 it is 

desirable that it is 25-4 5 cm-tl. „ 

[0028] It can mix in the polyphase structure graphite system carbonaceous object obtained by 
the graphite system carbon material or the above used as the aforementioned nucleus further, 
and the negative-electrode material which can emit [ occlusion and ] other lithiums can aiso be 
used for it As negative-electrode material which can emit [ occlusion and ] other lithiums, meta! 
silicides, such as a lithium alloy of metallic sulfide ingredients, such as metallic-oxide ingredients, 
such as tin oxide and oxidization silicon, and suifuration tin, a lithium metal, a lithium, and various 
metals, such as aluminum, silicon, tin, and antimony, and silicification magnesium, and silicification 
copper, can be illustrated. Two or more kinds may be mixed ond these negative-eloctrodo 
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ingredients may be used. 

[0029] It is not limited especially about the method of manufacturing a negative electrode using 
these negative-electrode ingredients. For example, it can apply to the substrate of a charge 
collector, and by drying, a negative electrode c<»ri be manufactured and roll forming of this 
negative-electrode ingredient is carried out as it is, and e binder, a thickener, electric conduction 
material, a solvent, etc. can be added to a negative— electrode ingredient if needed, and it can 
consider as the shape of a slurry, and can also consider [ it can consider as a sheet electrode 
or ] as a pellet electrode with compression molding. 

[0030] About the binder used for manufacture of an electrode, to the solvent or the electrolytic 
solution which are used at the time of electrode manufacture, if it is a stable ingredient, it will 
not be limited especially. As the example, polyvinylidene fluoride, polytetrafluoroethylene, 
styrene-butadiene rubber, potyisoprene rubber, butadiene rubber, etc. can be mentioned. As a 
thickener, carboxyl methyl cellulose, methyl cellulose, a hydroxymethyl cellulose, ethyl cellulose, 
polyvinyl alcohol, oxidization starch, phosphorylation starch, GAZEIN, etc. are mentioned.. 
[0031] As electric conduction material, carbon materials, such as metallic materials, such as 
coppor and nickel, graphite, carbon black, and a carbon fiber, are mentioned. The quality of the 
material of the charge collector for negative electrodes has the point of metals, such as copper, 
nickel, and stainless steel, being used and being easy to process it into » thin film in these, and 
the point of cost to desirable copper foil. The non-aqueous solvent used for this invention 
contains the vinyl ethylene carbonate compound expressed with the vinylene carbonate 
compound expressed with the following general formula (I), and the following general formula (II). 
[0032] 
[Formula 9] 




[0033] ft sets to a general formula CO and is R1 and RZ. A hydrogen atom or the alky! group of 
carbon numbers 1-4 is expressed independently, respectively. R1 and R2 When rt is the alkyl 

group of carbon numbers 1-4, as the example, a methyl group, an ethyl group, n-propyl group, i- 
propyl group, n-butyl, sec-butyl, and xert-butyl are mentioned. A methyl group and an ethy! 
group are desirable in these. 

[0034] And as an example of a vinyiene carbonate compound expressed with such a general 
formula (I), vinyiene carbonate, methyl vinylene carbonate, ethy! vinylene carbonate, 4, 5- 
dimethy) vinylene carbonate, 4, and 5-diethyl vinylene carbonate etc. can be mentioned. 
Especially, vinylene carbonate, 4, and 5-dimethyl vinylene carbonate is desirable, and especially 
vinylene carbonate is desirable. Two or more sorts may be mixed end these may be used. 
[0035] It sets to a general formula (II) and is R3 and R4. And R5 A hydrogen atom or the alkyl 
group of enrbon numbers 1-4 is expressed, and it is R6 and R7 independently, respectively. And 
R8 A hydrogen atom,, the alky! group of carbon numbers 1-4, or trie alkenyl radical of carbon 
numbers 2-7 is expressed independently, respectively. R3 r R4, R5 ? R6, and R7 And R8 When it is 
the alkyl group of carbon numbers 1-4, as the example, a methyl group, an ethyl group, n-propyl 
group, i-propyl group, n-butyl, sec-butyl, and tert-butyl are mentioned. A methyl group and an 
ethyl group are desirable in these. 

[0036] Moreover, R6 and R7 And R8 When it is the alkenyl radical of carbon numbers 2-7, as the 
example, a vinyl group, 1 -methylviny! radical, 2-methylvinyl radical, a propenyl radical, 1 -methyl 
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propenyf radical, 2-methyl propenyl radical, 3-methyl propenyl radical, a butenyl group, etc. are 
mentioned. And as an example of a vinyl ethylene carbonate compound expressed with such a 
general formula (II), 4--vinyl ethylene carbonate, 4-methyl-4-vinyl ethylene carbonate, 4-ethy)-4- 
vinyl ethylene carbonate, 4-n-p ropy 1-4- vinyl ethylene carbonate, 5 methyl 4 vinyl ethylene 
carbonate, 4, and 4-divinyl ethylene carbonate, 4, and 5-divinyl ethylene carbonate etc. can be 
mentioned. 

[0037] Especially, 4-vinyl ethylene carbonate, 4-metbyl~4-vinyl ethylene carbonate, 4, and 5- 
divinyl ethylene carbonate is desirable, and especially 4-vinyl ethylene carbonate is desirable. 
Two or more sorts may be mixed and these may be used. In this invention, the content of the 
vinylene carbonate compound expressed with the general formula in a non-aqueous solvent (I) 
has 0.05 ~ 5 desirable % of the weight, and especially its 0.1 - 4 % ot the weight is desirable. The 
content of the vinyl ethylene carbonate compound expressed with a general formula (ID has 0.05 
- 5 desirable % of the weight, and especially its 0.1 — 4 % ol~ the weight is desirable. In this 
invention, the total quantity of the compound expressed with the above-mentioned general 
formula (0 and a general formula (ID is usual V 0.2 - 5 % of the weight preferably 0.1 to 6% of the 
weight. 

[0038] It is not limited especially in the non-aqueous solvent used for this invention. For 
example, ethylene carbor.ate, Annular carbonate, such as propylene carbonate and butylene 
carbonate, Dimethyi carbor»3te, diethyl carbonate. G n-propy! carbonate, Dialkyl (thing of carbon 
numbers 1-4 is ctesirab)e) carbonate, such as ethyl methyl carbonate, Cyclic ether, such as a 
tetrahydrofuren and 2-methyl tetrahydrofuran. The chain-like ether, such as dimethoxyethane 
and dimethoxymothan©, gamma-butyrolactone. Phosphorus-containing organic solvents, such as 
sulfur-containing organic solvents, such as chain-like ester, such as cyclic ester, such as 
garnma-valerolactone. rnetbyi acetate, and ethyl propionate, sulfolane, and diethyl sulfone, 
trimethyl phosphate, and phosphoric-acid triethy!, etc. are mentioned Two or more kinds may be 
mixed and these solvents may be used. 

[0039] That whose non-aqueous solvent is a mixed solvent with which the chain-like carbonate 
chosen from the group which the carbon number of an alkylene group becomes from the annular 
carbonate chosen from the group which consists of alkylene carbonate of 2 4, and the dialky! 

carbonate whose carbon numbers of an alkyl group are 1-4 is contained more than 20 capacity 
%, respectively, and these carbonate occupies more than the whole 70 capacity % here has the 
high conductivity oF the electrolytic solution, and a cycle property and its high current discharge 
property are highly desirable. 

[0040] The carbon number of an alkylene group can mention ethylene carbonate, propylene 
carbonate, butylene carbonate, etc. as an example of the alkylene carbonate of 2-4, for example, 
and ethylene carbonate and propylene carbonate are desirable in these. As an example of the 
dialkyl carbonate which is 1-4, the carbon number of an alkyl group can mention dimethyl 
carbonate, diethyl carbonate, G n-propyl carbonate, ethyl methyl carbonate, methyl -n-propy I 
carbonate, ethyl ~n-propyi carbonate, etc. Dimethyl carbonate, diethyl carbonate, and ethyl 
methyl carbonate are desirable in these. In addition, solvents other than carbonate may be 
contained in a mixed non-aqueous solvent 

[0041] As a mode of the non-aqueous solvent of other desirable electrolytic solutions, the own 
boiling point of a solvent ot what contains especially one sort or two sorts or more of with a 
specific inductive capacity of 25 or more solvents at a rate more then 85 capacity % more than 
60 capacity % is comparatively high, and. as for the problem of volatilization or a liquid spill, it is 
desirable few also in hot use. Moreover, what ethylene carbonate, propylene carbonate, gamma- 
hutyrolactone. and gamma-valerolactone are mentioned as a with a specific inductive capacity of 
25 or more non-aqueous solvent, and contains especially ethylene carbonate is desirable, the 
mixed solvent which occupies more than 5 capacity % and gamma-butyrolactone for ethylene 
carbonate more than 55 capacity % also in it and the solvent which occupies more than 30 
capacity % and propylene carbonate for ethylene carbonate more than 30 capacity % have little . 
generation of gas at the time of elevated-temperature preservation, and the balance of a cycle 
property, a high current discharge property, etc. has it [ still more desirable well j 
[0042] Although it is originally easy to decompose propylene carbonate, gamma-butyrolactone, 
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etc. on a graphite front face when a graphite system carbon negative electrode is used, 
decomposition can be controlled by forming a stable coat in a graphite system carbon front face 
to the minimum by making a vinylene carbonate compound and a vinyl ethylene carbonate 
compound contain a kind every at least- 

[0043] To a non-aqueous solvent when the compound chosen from the group which consists of 
nitrogen-containing compounds, such as corboxylic anhydrides, 3uch as sulfonates, such as ape 
fights, such as an ethylene ape fight and a propane sultone, a succinic anhydride, a maleic 
anhydride, and phthalic anhydride. 1-methyl-?-pyrrolidinone. 1 -met hyl-2-piperi done. 3-methyI- 
2-oxazolidinone, 1,3-dimethyl~2-imidazolidinone, and N-methyl succinimide, is added so that it 
may become a non-aqueous solvent with 0.01 - 3 % of the weight, it is still more desirable at the 
point whose cycle property improves. 

[0044] Furthermore, to a nonaqueous electolyte, in order [ with a separator or electrode 
material ] to be smeared and to improve a sex, a surfactant may be added so that it may become 
a non-aqueous solvent with 0.01 - 2 % of the weight Lithium salt is used as a solute of the 
electrolytic solution u*sed by this invention. Although especially limitation will not be carried out if 
it can be used as a solute about lithium salt as the example for example LiCl04 r LiPF6, and 
LiBE4 from — the inorganic lithium salt or UCF3 S03 chosen — UN (CF3 S02)2, UN (CF3 CF2 
S02)2, UN (CF3 S02) 104 F9 S02). and UC(CF3 S02) 3 etc. — fluorine-containing organic 
lithium salt is mentioned The inside of these, and UPF6 and LiBF4 It is desirable. In addition, two 
or more kinds may be m iwd and these solutes may be usee. 

[0045] As for ths lithium salt mol concentration of the solute in the electrolytic solution, it is 
desirable that it is 0.5 « ptoIs/I. When exceeding i, in less than 0.5 mols [ !. ] /or three mols /, 
since the conductivity of the electrolytic solution falls and the engine performance of a cell falls, 
it is not desirable. Although it is not restricted but a well-known ingredient can be used 
especially as an ingredient of the positive electrode which constitutes the cell of this invention, 
the desirable ingredient which emits [ occlusion and ] lithiums, such as lithium transition-metals 
multiple oxide ingredients, such as lithium cobalt oxide, a lithium nickel oxide, and a lithium 
manganic acid ghost, can be used. 

[0046] Especially about the manufacture approach y f a pusilivt- «!«ulrode, il ia nut limited but 
can manufacture according to the manufacture approach of the above-mentioned negative 
electrode. Moreover, about the configuration, after mixing, a well-known binder, electric 
conduction material, z\ solvent, etc. can be added to a poisitrve-electrode ingredient if needed, 
and it applies to the substrate of a charge collector, and it can consider as a sheet electrode or 
can consider [ press forming can be performed and ] as a pellet electrode. As for the quality of 
the materia! of the charfe v collector for positive electrodes, metals, such as aluminum, titanium, 
and a tantalum, or the alloy of those is used. In these, since especially aluminum or its alloy is 
lightweight, it is desirable ir. respect of energy density. 

L0047] It i3 not limited especially about the quality of the material or the configuration of a 
separator which are preferably used for the cell of this invention. However, it is stable to the 
electrolytic solution, and choosing from the solution retention outstanding ingredients is 
desirable, and it is desirable to use a porous sheet or a nonwoven fabric etc. which uses 
polyolcfrnes, such as polyethylene and polypropylene, as a raw material. Especially about the 
method of manufacturing the cell of this invention which has a negative electrode, a positive 
electrode, and a nonaqueous electolyte at least, it is not limited but can choose suitably from 
the approaches usually adopted. 

f0048] Moreover, the coin type which carried out the laminating of the cylinder type, pellet 
•electrode, and separator of the inside-out configuration which combined the cylinder type, pellet 
electrode, and separator which were not limited especially about the configuration of a cell but 
made the sheet electrode and the separator the shape of a spiral is usable 
[0049] 

[Example] Although an example and the example of a comparison are given to below and this 
invention is explained to it still more concretely, this invention is not limited to these examples, 
unless the summary is exceeded. 

d value of the lattice plane (002nd page) in an X diffraction 0 336nm, (Example 1) 100nm or more 
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(652nm) and ash content 0.07 % of the weight, [ crystallite size (Lc) ] 12 micrometers and BET 
adsorption method specific surface area 7.5m2 / g, [ the median size by the method of laser 
diffracting / being scattered about ] In the Raman spectrum analysis using Ar-ion-laser light The 
peak PA of the range oM570~lG20um-1 The Tull width at half maximum of the range of 0.12 and 
1 570-1 620cm-1 (Peak intensity IA) And 2kg of 19.9cm - natural-graphite powder which is 1 
f intensity ratio R=IB of the peak PB (peak intensity IB) of the range of 1 300-1 400cm-1 / IA j It 
mixed with petroleum system pitch 1kg. and the mixture of the shape of an acquired slurry was 
held at a temperature up and this temperature to 1100 degrees C under the inert atmosphere 
with the batch process heating furnace for 2 hours in 2 hours. This was ground, particle size was 
prepared to 18-22 micrometers with the oscillating-type sieve, and the "polyphase structure 
graphite system carbonaceous object " which finally covered the natural-graphite front face with 
7% of amorphous carbon was obtained, d value of the lattice plane (002nd page) in the X 
diffraction of an amorphous carbon part was 0.345nm. 

[0050] What mixed the polyvinylidene fluoride 6 weight section in the "polyphase structure 
graphite system carbonaceous object" 94 weight section, was made to distribute by the N- 
methyl-2~pyrrolidone, and was made into the shape of a slurry by using a book "a polyphase 
structure graphite system carbonaceous object" as a negative-electrode active material was 
applied to homogeneity on copper foil with a thickness of 18 micrometers which is a negative- 
electrode charge collector, and after desiccation, it pierced to discoid with a diameter of 12.5mm. 
and considered as the negative electrode. 

[0051] The carbon black o weight section and the polyvinylidene fluoride (Kureha chemistry 
company make, trade name:KF~1000) 9 weight section were added to the LiCo02 85 weight 
section as positive active material, and it mixed, and distributed by the N J methyh2-pyrrolidone T 
and what was made into the shape of a slurry was applied to homogeneity on aluminium foil with 
a thickness of 20 micrometers which is a positive-electrode charge collector, and after 
desiccation, it pierced to discoid with a diameter of 12.5mm, and considered as the positive 
electrode. 

[0052] About the electrolytic solution, it adds into the mixture (3:7 capacity factors) of ethylene 
carbonate; and ethyl methyl carbonate at a rate of 1 % of the weight of vinylene carbonate, and 1 
% of the weight of vinyl ethylene carbonate, using as a solute LiPF6 which fully dried under 
desiccation argon atmosphere, and is LJPF6 further. It dissolved and prepared at a rate of one 

mtA/l 

[0053] The positive electrode was held in the can made from stainless steel which serves as a 
positfve -electrode charge collector using these positive electrodes, a negative electrode, and the 
electrolytic solution, ar.d the negative electrode was laid through the separator which infiltrated 
the electrolytic solution or, it. the obturation plate which serves both as this can and a negative- 
electrode conductor — the gasket for an insulation — minding — it sealed in tot3l and the coin 
mold cell was produced. 

(Example 1 of a comparison) Vinylene carbonate is added at a rate 2% of the weight into the 
mixture (3:7 capacity factors) of ethylene carbonate and ethyl methyl carbonate, and it is UPF6 
further. The coin mold cell was produced like the example 1 except having used the electrolytic 
solution dissolved and prepared at a rate of one mol/L 

[0054] (Example 2 of a comparison) Vinyl ethylene carbonate is added at a rate 2% of the weight 
into the mixture (3:7 capacity factors) of ethylene carbonate and ethyl methyl carbonate, and it 
is LiPF6 further. The coin mold cell was produced like the exemplc 1 except having wood the 
j&i ectrolytic solution dissolved and pr epared at a rate of one rnol/f. 

[0055] (Example 2) Vinylene carbonate is added into the mixture (1 :9^apadtyTactor sTof~ 
ethylene carbonate and gamrna-hutyrolactone at a rate of 1 % of the weight and \.% of the 
weight of vinyl ethylene carbonate, and it is UBF4 further. It dissolved and prepared at a rate of 
two mols/l- ' 

(Example 3 of a comparison) Vinylene carbonate is added at 2% of the weight of a rate into the 
mixture (1;S capacity factors) of ethylene carbonate and gamma- butyrolactone, and it is LiBF4 
further The coin mold cei! was produced like the example 1 except having used the electrolytic 
solution dissolved and prepared at a rate of two mole/l. 
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[0056] (Example 4 of a comparison) Vinyl ethylene carbonate is added at 2% of the weight of a 
rate into the mixture (1:9 capacity factors) of ethylene carbonate and gamma-butyrolactone. and 
it is LiBF4 further. The coin mold eel! was produced like the example 1 except having used the 
electrolytic solution dissolved and prepared at a rate of two mols/l. 

[0057] (Example 3) It adds into the mixture (5:5 capacity factors) of ethylene carbonate and 
propylene carbonate at e rate of 1 % of the weight of vinylcnc carbonate, and 1 % of the weight 
of vinyl ethylene carbonate, and is LiPF6 further. The coin mold cell was produced like the 
example 1 except having used the electrolytic solution dissolved and prepared at a rate of one 
mol/l. 

[0058] (Example 5 of a comparison) Vinylene carbonate is added at a rate 2% of the weight into 
the mixture (5:5 capacity factors) of ethylene carbonate and propylene carbonate, and it is IJPF6 
further. The coin mold cell was produced like the example 1 except having used the electrolytic 
solution dissolved and prepared at a rate of one mol/l. 

[0059] (Example 6 of a comparison) Vinyl ethylene carbonate is added at a rate 2% of the weight 
into the mixture (5:5 capacity faotors) of ethylene carbonate and propylene carbonate, and it is 
UPF6 further. The coin mold cell was produced like the example 1 except having used the 
electrolytic solution dissolved and prepared at a rat« of one mol/l. 

[0060] (Example 4) It adds at a rate of 1 % of the weight of vinylene carbonate, and 1 % of the 
weight of vinyl ethylene carbonate into the mixture (2:1:7 capacity factors) of ethylene 
carbonate, propylene carbonate, and gamma -butyrolactone, arid is UWP4 further. The coin mold 
eel! was produced lik* ihe example 1 except having used the electrolytic solution dissolved and 
prepared at a rate of mob/I. 

10061] (Example 7 of a comparison) It adds at a rate of 2 % of the weight of vinylene carbonate 
into the mixture (2:1:7 capacity factors) of ethylene carbonate, propylene carbonate, and 
gamma-butyrclactone, and is LiBF4 further. The coin mold cell was produced like the example 1 
except having used the electrolytic solution dissolved and prepared at a rate of 1.5 mols/l. 
! 0062] (Example 8 of a comparison) It adds at a rate of 2 % of the weight of vinyl ethylene 
carbonate into the mixture (2:1:7 capacity factors) of ethylene carbonate, propylene carbonate, 
and gamma-butyrolactone, and is LiBF4 further. The coin mold cell was produced like the 
example 1 except having used the electrolytic solution dissolved and prepared at a rote cf 1.5 
rnols/L 

L0063] (Ceil performance test) In 25 degrees G. the cell of these examples 1^4' and the examples 
1-8 of a comparison was saved for three days at 85 degrees C in the state of charge, after 5 
cycie lines are stabilized in charge termination electrical-potential-difference 4.2V in 0.5mA 
constant current and stabilized charge and discharge in dischargeHlnal-voItage 3V. After making 
the ceil after preservation discharge to dischargeHHnal-vottage 3V by 0.5mA constant current in 
25 degrees C, charge termination electrical-potential-difference 4.2V were performed by 0.5mA 
constant current, charge and dicahorgc were performed by disaharge~final~vo!toge 3V, and the 
preservation property was examined The discharge capacity after the preservation at'the time 
of setting discharge capacity before preservation to 100 is shown in Table 1 
[0064] 
[Table 1] 
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[006&J 1 he discharge capacity of the cell of this example after the preservation to the discharge 
capacity before preservation is improving, and effectiveness is in improvement in the 
preservation, property in en devoted temperature so toot cloorly from Table 1 
10066] 

ftEffeot of the:: Invention! In the nonaqueous etectolvte rechargeable battery equipped with the 
negative electrode containing a carbonaceous ingredient, a negative electrode uses as 
karyomitome the carbon material whose d value of the lattice plane (002nd page) in an X 
diffraction is 0.335-0.338nm. The : carbonaceous object witb large d value of a part of front face 
of the karyomitome or a lattice plane [ in / all are boiled and / from said karyomitome / an X 
diffraction J (002nd page) has adhered. And a carbonaceous object with larger d value u. the 

,S t tt r!o e /i ane l°°^ nd page) in an X diffraction than karyomitome and said karyomitome is the rate 
or 99 / 1 - 80/20 in a weight ratio. At least, the vinyl ethylene, carbon*** compound expressed 
with the vinylene carbonate compound expressed with a general formula (I) in said non-aqueous 
solvent, and a general formula (II) a kind every furthermore, by containing While suppressing 
disassembly of the electrolytic solution to the minimum and obtaining a high capacity the cell 
wh.cn was excellent in the preservation property and the cycle property under the elevated 
temperature can be produced, and it can contribute to the miniaturization of a nonaqueous 
electolyte rechargeable battery, and high performance-ization 
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+HTie-« ( 1 ) x-m^ti^'-uy^-^-b 
{t-mkTil-f&iH (in x-mtiht-ivm-uv* 

hit^i k *'ytL < k h-mritt-rh z k 
zmki-z,i>cDx*>z>. 

[00 153 
Hfc7] 



(I) 



[00 16] (5$#. Ri, RUi. *fc.«i»4LT. 

mMTxu&m®. 1 -4 <or;^^5r«f . ) 

[00 17] 
Ut8] 

„0 



v 



do 



[0 0 18] (5$4>> R 3 . R 4 &tfR 6 <i, 

iur, *^s^x«^«iai~4<07^;i^$r^ 

U R 6 , RWR 8 fcL -tft-WUttiLT. *SS^ 

ximm®. 1 -4 «7/i^/i4«fc<±«si*2 ~7 *>r 
*miz}3^xm*imk % h z:dm\zh\ vt « . «g 

JiS-frikSfcii*. 
[00 19] 

£ k *nMW:IWMI*m*» 3ESfc,#* 

»BIfffc*J»t4tt«l (00 218) OdffitfO. 335 
-0. 3 38nmT**K3MmS«ttkU W>ttH 



st&^ffi ( 0 0 2H) <odm±%^Bmnwttmi 
xa 9 . ipomtnemtx 9 1 xnigjff 

( 0 0 2H) Od«^#Vtf8fiB«rtfftMrC9 
9/1 -8 0/2 OOSiJ^T'S) 0 s 
(cH&jS ( I ) X'mixlt'=.uy*-#*-hitis®> 
kHKC (ID T«S*i4t^x^y*-**-b 
•fiS^ftk k iHtfo#*f &i k Srsmak-t 

hijcnx-hh. 

[0020] mk ixm^&mmk ixu. m 

*»fitt*«H*: J: i> X«|3»raa>fcl«PBr (002 
ffi) Odffi (JUTOt) JiO. 335-0. 338nm 
T$>9. 0. 3 3 5-0. 33 7nmT'£>3><7)a<#2L 

k m\t\nM%b\TX'bhntiWtL< . o. 
ft%WT-c$)S<o*u , 3»*L<, o. i m&%arx 

t>t><nmizmU\ 4fc, Xflgre 

«X>fctfiJtP9-'f X ( L c ) <± 3 0 n mlSLJiT**^)* 4 
Jff*L<. SOnmfiUiTfti^iOJffiK. 10 

[ 0 0 2 1 ] U-lMSWr ■ ftSifefc J: l>^tf 
fiftfe®* iSTvmt . 1~1O0ju mT'J) SO^if * 
L<. 3~5 0/xmt'*4<0* J iO»*L<, 5-4 0 
jumT-&SOA { Efc#2L<. 7~3 0jumT-*&OA { 
»fcff*U*. BETifcttSafflRIi* 0. 3-2 5. 0 
m* /gT*>SO##£L<, 0. 5-2 0. OmV 
g-C'J>4O*U0ifP* L<. 0. 7-15. Orn* /g 
X'b&OtfmzmK. 0. 8-10. Ora' /gf 

«*fLfc*^, 1 57 0-16 2 0cm-iO|£HOt- 
?P A (e-?3fc£I ft ) mi 300-1 400cm 
-'<0«EfflcOt-^P B (£-?3£JgI B ) (OmmtR= 
I B /I A iiO. 01-0. 5*»#*L<, 1 57 0- 
16 2 0c m-i<T)im<7)\Z-?<?>*mmi2 6 c m->tl 
T. 2 5 c m- 1 JTFT*> h<?)tm* I V 
[0022] 1»Jk LTfflv>l»^Str!RJ: 0 t X^EJf 
( 0 0 2ffi) <0 d V\ |^<0 

* { . «S86KJ:&Xttli|«r«ftfc«™ ( 0 0 218) 

&U\ affdflU. 0. 36nmSS^T<Ot<0*^ 

[0023] ^WkMlfi^ffJ; 0 1 X«H»ffc:fctt4« 
flB ( 00 2ffi) (0dffi^#V^^8g®^Si]^ (^ft 
/aUHftJMtW) t30V^TJi, a»itC9 9/1-8 0 
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/2 0;#£L<ti9 9/1 -8 5/1 5. tt&Vtf 
x*^HMW>l*J:i:lM 9Mm.<r)&is>bm L 
K Sfftlifte^WJ: 0 1 X||[lIJftlD{tl)^H ( 0 

0 2®) codmtftt^mmmmz^ximiz 
m£zti%\tf. mm^m^-^xa^mz. m 
mms. *) hx&mizmzm-m ( o o 2m) «d 

[0024] uimmmmmwrnt. msm 
mm^mmbm-s-mi. bhwcvDm* 

mm. mmmmmmm. m. i-?v%t' 

0 o*c~4 0 oxix-mwix^htimmmm^ 1 

//m-1 OOjumfc^Urk^kJS^aCfctfT'^ 

h. zuzmx-mm. 7x;-mm*?mY 
[0025] M&&mmtG®®t (om&it. hhs 

mmx%. &fz. ®m$cmmzs.*)®&thvm 

1 0 0 2 6 ] i 0 ixftbtitzmmmmtGiim 
t <om.ii®>tt%&#Amw%x®& Lxmmzitm 
smz mtftz-ttzmminxb 1 mmmm&m 
mmz>zttfx'Z&. *m#*tLx\i. mm. 

7)l>3y%b'Zm^lZbWX'£Z. ®s8.&&b 

una 4 0 o~2 0 0 oxwmtfm i< . 700- 

1 5 0 0°C<9®Ba*5:fcif2 L\\ 

[0027] mmmm&mmmmmiz* 
mizzmft. m. ^m^nm^^x^b l 
xt&<. -eo^. w~ f-m -mLmzz&m 
wjyymt. 1-1 ootx™xhh<r)t>m±i<. 

,3-5 0jumT-£>SO#.J:>)$?*L<. 5~~A0»mX 

h h ntmznt l<. 7~~3 0umxb& wmizft 

BET&it^fflati, 0. 3-2 5. Omi / 
gX'bl<0#mi<. 0. 5-2 0. 0m* /sX'$> 
inWXVI&tLK. 0. 7-15. 0m* /gX'&h 
Otfg£$?£L< . 0. 8-10. Om* /gT'J>l>cO 

fcl§3\ 1 570-1 62 0cm-i<9&BcOt-?P A 
(tf-?3&KI ft ) &tfl 3 00~14 00cm-i?)& 

W<r> e-? p b ( 1 b ) eoSfiSJtR = r B / 

1 A ISO. 1-1. 2A<i?£l<, 1570-1620 



cm-' C0KH<?) W^ffflBi 2 5 -4 5 c m- » T'J) 
[0028] |JB^k*6JB«3RiR3l»mXI4±iE'C 

■ mm^m^nmmmm^Lxm^zb tx* 

mti z b tfxz *> . z\tit>v%mm-mm± 
m&ixm»xi>&\ 

[0029] ztia><onmtmm\*xn&zis&t& 
m^^xa, ¥nzffi&ti%\\ mm. mm 
iz. mizfcixmm. mmi mm. mm^zm 
txzvv-vtbL. mnftommizmftL. 
zbiz£*)mzmtzz\btfx$&i. tti. 
mtm zcott n-/ws» ixis-hmmbtfc*). 

[0030] «filOi3iifcffl^^>^l»S^J{COV^T 

mx&tuf . ftizm%*h&\ wmmb ix 

y. xi-\,y-79iSx.ydj». JVTvyiJ*. 

^yiAZtemfh z b h . mm\b ixa. 

Ytti'Xj-Jl'-bfrv-Z. X.+)V J t)VX3-X. #Ut* 

^r^3-;u. K-fb^^-^-, uyK-fb^^-f-. ^ 
xjym&mfhtih. 

[0031] mmtb ix\t. ®*~ -y *)\>m<?>±m 

tl. Zti^^X-mm^MXl^i-^b^o^baZh 

e>j5.frc>mmm£H\ *mizmztiz#mi& 
n. Tia-« ( 1 ) xmti&t'-isyA-xi-h 
fc&fabTft-m (in x-mtikV-ivn+vyti 
-m-htt.HMbZtt'tZ. 
[0032] 
Ut9) 
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(I) 



[003 7] <f Ti 4 -t'^X^U K 
4-*j~)V-A-M~)VJi1~Vyfi-X*-h. 4. 5 
- ^'b'xypx* U y# YtMR&L< , 4-b'x 
^x*uva-iK*-hjW#fc#iU\ iiifett2« 
£ltiB£ LTfflv fc J; \\ #m£ti\vc . 
^OHRiC ( I ) T'f!l$*i&bxvy;$-**-Mfc-£ 
■HW^JIliO. 0 5~5fifi%*<J?aL<. 0. 1~ 
4fil%a«Hrfc*F*U>. HRsC (II ) T&ZtllV- 
^x^Vy^-tf^-Mt^^MJiO. 0 5-5 
nS%iW£L<, 0. l~4fiJHfcW*fc#4U\ 




(ID 



V 



o 



[0033] -ft* ( I ) fcfcwc, R' , tt. * ^WKtJV^tt. ±KHRS ( I ) iHK* (II) "C 
R 1 , R 2 #**jBU~4<07A**;l/ST* »^L<«0. 2~5ffiM%T£>l>. 

int. n [0038] *»«Kti«8*i*fMca»rctt, wcm 

-rot;«, i -7nt;i/S. n-7^£, sec ffl*(f. xfi/y*-^-h, rnbpy 

t e r t -7^g*<W£>;h.£. -ixA> K 7*1/ v*-#*-h*M>SHfo(r-iK* 

[0034] *LT. £0)Jt34HK5$ ( I ) T'g?$it y-n-7DtiW-»-h, x*/k*?-/W-iK* 

&b'xi^y#-#*-Mt£%Oll#fiajfcLTJi. b'x -HpOi/*T/Wf;KKSI«l~40tO!6«ff4 U^) 

^f-;Wh'xuyXr-^~h, x* #-**-K f h5bKP75>\ 2-^-f^rh9 

/Pt'xu* 4. S-^f-ypfxv^ t Hn79V^Dl»Kx-f;k ^Kxx^y, 

-**-K 4. 5-^'x^t'xuy^-^-h^ *h*$/*?>'«ttfl:Kx~?/V. r-7*n??l«. 

4, 5-^*;Pb^ b##£L<, b* ;k rpb*yI?x^/M£^iS#xx7Vk ^7*7 

xuy^---K^-h*«#t»itv^ Cix^>{i2aJJLh y. ^xf-^xn^y<W)*«JWrtKSIt. 'JvKM) 

[0035] -jksc (id ictswc. r 3 . r 4 &im *u>. ztibmmt-wma±m.itixm^xi>& 

r>\s*>i>mzmi. r 6 . r 7 WR* «t, znzmi [0039) zzxit?mmK r;^uym^mm 

ALT, *SM^i^Siai~4cor^=>f/PaX{i^ a { 2~407/U*l^#-tf*-h*^&&S^>!Slf 

^IS2~70T^^x^S:^-r. R3 , R4 , rs „ ft£8Mfc$-tf*-h fc. T;^/l^0^l!c* { l~4 

R s , R 7 RVR* *m^l~40r^^ST'*S T'*l.xr^;^--if*-hJ:0 : 5:SSP*^SJf^ 

tommtlXit, X1->\&, x*/|^ n- H^-^^-htS:'etL-eil2 0S*%W±^*t> 

7oe/«, i -rpbA-S. n-7f-;l^ s sec- E.-oZtlt>cr)*-X*-hff£fa(?>7 0®M.%&±£& 

rf-^s. t e r t -^uafewwffeti*. ztit><7) fr&m.&®m'k&t<Dtfmsm<r>mMmm t m< . 

[0 0 36] R 6 , R 7 &tfR 8 * 1 ^S^2~7 [0 04 0] 7/l/^yS#^gC*<2~4?)7/l'3rl' 

<7)7^x;UST'*«»^-, tommt IXH. b'x y*-jK*-hOft«s«i:L"Cli, M^tfxf-py^- 

)V&. l-**/Wb'x/l^. 2-^-f;Ubx;l^ N 70 **-K 7-pbuy#-**- K 7-f-wy;«r-** 

^x;l,S, l-.Xf-JkTn^xrt*, 2-*f7kra^ -t-f^flfSIhm< £tH»0«t», x-fUy^- 

x/pg, 3-^f*7U'CAi. 7fx;l4fW #*-K 7Pbl^;&-#*-h#|ja U\ 7/W* 

^ixS. ^-LTdoAd^-ffil^ (II) T*Sii4tx ;l^lW8W t l~4-C*i>?7/^^-#*-h« 

/px^-w-y^-^^- Kt**«ft«cMi: tTli. 4 - AflcMfc LTtt. ^ h . i/'ifW- 

bx^xf-^y^-,K^-h. 4-^<f-;U-4-b'x^ y-n-rntfW-W-t-^ xf;Wf 

xf-vy*— jK*-H. 4-xf-;|/-4-b , x;kx-fV W-iK^-h, ^f^-n-7nW-#*-h, 

yiU-X*- h . 4 - n -7"ob;P- 4 - b-/pxf-U xf-yP- n -TP £ i fc^T* 
>il-#*<-hs 5-^lV-A-\L-lV^Vyii- iit^O"fs x^f-y^-^-hs Vxjrfrii 

4, 4-^bx^x^py^-^-b. x+A,*+A,lt-#*-}*#BtU\ % 
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C0041] mm i^mmm^mmmb i 
x. smmm2 5W±<7)inxu2wa±.mm6 o 

m%*mmhv>$\mv'j?%<mL^. tx. itmm 

$2 5&±(V07m®t LTIixf-uy^-tf*- K 

mt&tWfttK. *<D«K-t,x^y#-;if* 
- h £ 5 g«%Ul±a>o r - 7?-n 5 7 h y £ 5 5 34 
%IJlL l »iJ6£*i£WK x^-U^-^-h$:3 0 
^*%«±^07-D tJ^y^-^- h£ 3 0S*%Jil 

ttfc *«8SSd8«ftt«^A7 yx#& < Steffi 

[0042] **» Tntruy^-^-h^r-^f- 

i-8-r -frs £ fc t j o „ msm^s^Hts 
nzbtfTSi. 

[0043] *Mc8K<=tt. St, x+uym>7 t4 
\-m<n*tt\/~?7A K roAyx/Uby^sox/i^y® 
x^f/K a&rtrm?^ y$» 
l^^tfyKSSTM^ l -**)V - 2 - troy yv 
y, l - - 2 - tyOj Fy, 3 - ^-f^ - 2 - :* 
WD^V^ 1.3- 2 - -f S^/US* 

/y, N - ^WX^yyf S Hl^lfO*^ 

**»*»featffi6ft^«*. **aau=o. oi~3 

[0044] Sfc. -bAU-^^B 

«fc0. 0 1~2fift%fc££J5fc8&JllLTiJ:V\ 
*»HT«M3ix*ttra<0*«i: LTIi, U*«7.MB 

fc LTttHilf . LiCIO, , L i P F 6 ■ , L i BF 

4 *»featr*i**«yf">A«xjiLiCF 8 so 3 , 

L i N (CF 3 S0 2 ) 2 s L i N (CF 3 CF 2 SO 
2 ) , , LiN (CF 3 SO, ) (C 4 F 9 S0 2 ) . 
LiC (CF 3 S0 2 ) 3 tW>*7 f"7 A* 

tfmfhtlh. Ztlt>(Dtp. LiPF 6 . Li BF, ifi 

mi\.\ %toz\tihmm$2wm±M§hxm 

Xh&U. 

[0045] WBiM»o»««oyf-'7Affltn4R8EJi, 

o. s-stiv/vvhJisX'hhzktfm&i^. o. 

5 *;i//y >y t L < li 3 y -/ wp£ jg* 



#4 L<*iy^jU3v\';WM?tt. yf"> 

a-»*7HM»l y^AvytfyiH^oy^ 

[0046] jEfflOWtaifetCOl vtli, tttc|Rjg£;h. 

mix'<i'vvm&b*zzbtfx'%&. mmmw.^ 
<ott««i, 7/^x«7A, *?y. ?y?;i^)&Js;K. 
U:<?-o£&#j8u£>*i6. £n.feco»pT\ mzr^s.- 

[oo4 7] *mswmz#t K&mztimw 

-f-om^mttz-y^Xit. W=PRI63*1*K (1 

hm.miR-tz>zbwx'Zz>. 

[0 048] «*<^ttfcOV^TIiWW»e**l 

m^mx'hh. 

[0049] 

CUSfeffll ) XttlKlrlcfclttfifiB ( 0 0 2iB) 
fi*<0. 336nra, &?*M X (Lc) lOOn 
mJ-Xb ( 6 5 2 nm) . K^'O . 0 7M&%. U— f 

-\m •mmzs.tx?7>m s i2ttm. bets 
¥c$mmi. 5m2 / g , r;u^y^3fyp-f-^ 

S:fflv>jt7 WW b;Hi-W(cfcV^T 1 5 7 0~ 1 6 
2 0cm-i<oKHotr-^p fl (t-^5MEi A ) at^ 
1 3 00~14 0 0cm-icoeffl(Otr-^P B (t-^ 
^SI B ) «3iSJtR=lB /I A * J 0. 12, 157 
0~1 620cm-«coKHc0tf-^<O¥<fflS* { l 9. 9 
cm-iT»*39«Jlltttt*2 k g *®|tWtf k g 

fca^u #fewt^5y-*<oa^*iiii«irt!«F 

-C^SttSBIftTfcT 1 1 0 0*ca-C2l$IS-C'#i&, PI 
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*)tm* 1 8-2 2umizmt. ft»»fc7%C7)^ft« 

(00 2H) (OdmitO. 3 4 5nmt"Jiofc. 
[0050]* r^n^jsnie^^iBJj 

-toy KyT'#g*£-fr*7y-ttk L^tO^ftH* 
«*T'J>S«$ 1 8/xm<0«|?S±tc%-tMfliL. S£*t 

esi 2. 5mm<7)nmvuzfi*>ik^xnmti 

t 0 0 5 1 ] IfiivStlfCk LTL i C o O z 8 5«ft$ 
K^-tfy^-y^Mfigp, ^y^yftt'^y-fy 
(£$Jfl3*ttSL : K F - 1 0 0 0 ) 9Mfig|$£ 

5 U -#k Lfc t W^jEfl§»S*T'* « If § 2 0 // m« 

T^s=^«±ic%-fc:j«ft, itai 2. 

5mm c9P38£RfctT*>feV iEffik Uz . 
1 0 0 5 2 ] .WfiSfcowcu, IfcfcT/l^ytHMlT 
T\ +4H^H?ofcLi PF 6 fc**fcLTJBVV 

£ft ( 3 : 7gfiJt) fct*xWy;>-#*-h 1M% 

U HfcL i P F 6 l t/P/'J -x WK3tteT*KL 
THRU:. 

[00 53] ,T*l£><DIEffi. ft®. WfiSfcJBWt. IE 
iK*-K0ft&tt (3 : 7*«Jfc) Cf-VV*-^ 

- h * 2mM%m^x-mat. w=l i p f 6 * 1 
/y -y Yiwrnsx-mm ixmmitzwmzm 

[0054] (Jfc«0»2)XfrUy;&-#*-bkX?- 
rto**-**-**- (3 : 7*JUfc) fct'x 
/Pxf-uya-#*-hfc2S«%lteT*»U Hfc 
L i P F 6 £ 1 **/y >y h ;U£0»J-^T'^^ LTISS! L 
fc«»«*JBv vfcjmtSQtW 1 k PM»fc IT n -f yM 

[00 5 5] (flififll 2) x*l/ hi r - 
yf-o5^hywii^i ( 1 : 9gfiJt) (ih'^uy* 
hixj. fx^x^l/ya-tf*- h 1 
fttKOfffeTilK&D t . L i B F 4 1 2 'J -y 

(lt«W3 ) xf- h k r -yfn5? h 
y<3fi£ft ( 1 : 9%M}t) lZt-U>*-#*-h* 

2 nrnxowfex-mn wizl i b f 4 £2 y 



WiUJfefll 1 1 LT 3 -f yffitt&fcftS! Lit . 
[0056] ( mM4 ) x*U h k r - 

7^D5? h VOSteft ( 1 : 9£*ifc) fct'^/VX* 
k y#-#*- h Sr 2 ftt%OW^7?aaiD UltLi 
B F 4 & 2 W/ y >y hyUaSteTigjB LTPSS Lfc* 
»«*fflv^£k]aw«ttfc«likHait:LT3-f yffi 

[0057] (SatW3)xf-wy*-sK*-hk7'D 
tyy;fr-tf*-htf)il£$j ( 5 :.5*JUfc) fct'xp 
y#-#*- h 1 SM%k t'x/kx^-u-y#-#*- h 

1 «m<fl#J£m6nU JStL i P F, £ 1 t/P/U 
•y hA<^^T»J»LTlWLfcWiatfflV>fc£Wli 
SgffcMl kPl«tLT3-f yS«tfcft«Ufc. 

[0058] (Jt«M5) x^-l^y^-^-hkT-n 
MVVii-m—Y<nm^ ( 5 : 5gMJt) \Z\Z-V 
h 1 2MM%m^xmnt, WC L i P F 
6 S: 1 ^/y 9 h/^J^-dtWUTMIg tfcWBS 
frJBv V^JSWMEIIH 1 k MRK UT 3 ySSM 

[0 059] (JtWl6)Xfl/y*-^-ht7n 

f uy^r-^-hcom.^ ( 5 : 5§Atb) t,zt'-)l> 
**i'y*-#*-bZ2SM.%m£T®toi. jeicl 

i P F 6 ^ 1 t;l//y -y b/K^B^"CJS»LTWHLfc 

wm&m^t:imimM 1 k mc l-c 34 ya« 

[0 060] (^ifefi?iJ4) x^y#-#*-bkTn 
h" U y^r-,-K^- h k r - 7 ^ h y^lg^fe 
(2:1: 7S*Jt) tt-l/^-W-MOX 

k h'^x^-py^-^^- h 1 s&%<m&xnm 

L» HtCL i B F 4 £ 1 . 5*/P/y y hA^M^T» 

m l Tpss ^ctmmiM 1 k Rttc 

LTa-fyfiTOfi^fRRLfc. 

[006 1] (iUKM7) xf-i^y^-^-bkrp 

euy^-^-hk r- 7^-05? hyoa^ft 

(2:1: 7§gJt) th'XUy^-^- h 2SM% 
OWfeX-mtuL, MtCL i B F, ^ 1 . 5*>k/y y h 

01 1 k mmiztx.u ywmnmit:. 

[0 062] (JtW8) x-?-py^-7K^-hk7'o 
hv y^-^- h k r - /fa? ^ h yo«^lg 

(2:1: 7®mit) tt'x;|/X^Wy^-^-h 2 
fi*%Oi0^t'm!lDL. HtCL i BF 4 Sr 1 . 5*A>/ 
'J >y b^>W^T«»tTl««tfcWW«:fflVvtJ^ 

[0063] («flM£ffiKK) i#lfe««lt«l~42it 
l>'JtWl~80m?fiS-2 5'C^fcV>T, 0. 5mA<7) 
«1ISrc^1liiftik«E4 . 2 V „ ftm*lit€ffi3 VT-?£ 
Km2r5^>f^;PffoT^$-t^, 3t«*t®T8 5 
•CT'3 B^«#LJt. fit#ttO«tttr 2 5-Cfcfcvvc 
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0. 5 mA(7)^ffiVBCm±mE 3 V 2 T&MZ Itfz 
0. 5mA^«S[T'3tl^±fl:E4. 2V, t 

ft#mr^iici§*5r loot Ltz^nmmnm® 

[0064] 

mi] 

#1 





<%) 




9 1 


Jtam 


8 9 




8 8 




9 1 


JfcttWa 


88 


Jfc«E«4 


8 8 




8 9 


ttt&WS 


8 6 




8 0 




8 9 




8 7 


*tt«B 


8 3 



[ 0 0 6 5 ] * 1 fr&gte jWrJt o fc» *«»ti 

ti, &mnim%mzn+mimoim®&m± 

[0066] 

(0 02®) <Qdm<0. 3 3 5-0. 33 8nmT-*> 
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